New evidence confirms that the auditory system encompasses temporal, parietal and frontal brain regions, some of which partly overlap with the visual system. But common assumptions about the functional homologies between sensory systems may be misleading. 
More than 20 years ago, it was proposed that there are two major pathways from the visual cortex: a ventral route, projecting to the inferotemporal cortex; and dorsal route, projecting to the posterior parietal cortex [5] . Each stream is suggested to be hierarchically organized, with limited cross-talk between them [6] . This proposal is supported by physiological recordings, anatomical and lesion data, and evidence from functional neuroimaging. Two major pathways have also been identified in the auditory system using microinjections of retrograde and anterograde tracers [7, 8] . One auditory pathway originates in anterolateral auditory cortex and projects ventrally to the anterior-most tip of the superior temporal gyrus and prefrontal cortex (areas 10, 12, 45 and 46). The other pathway originates in posterolateral auditory cortex and projects dorsally to inferior parietal cortex and prefrontal cortex (areas 8a, 12 and 46). These auditory pathways are illustrated in Figure 1C and, like the visual pathways, are referred to as the ventral and dorsal routes, respectively.
Given the similarities in the basic structural organisation of the visual and auditory systems, the visual system is widely considered to provide an appropriate basis for understanding the auditory system. This inference has been extended not only to the structural organisation, but also to the functional organisation. Several other functional taxonomies have been put forward. For example, Belin and Zatorre [12] posit that the dorsal auditory pathway is primarily involved in processing changes in the frequency spectrum over time and is especially important in the perception of vocalisations. Humphreys [13] has proposed a distinction of 'within-object' and 'between-object' representations, mediated by the ventral and dorsal visual pathways, respectively. A dissociation between these two types of object representation has received some support in the domain of audition [14] , but its neural basis has not been explored systematically.
Questions about the anatomical independence of the ventral and dorsal routes have also been raised. There are numerous cross-connections between the two visual pathways, most notably in the superior temporal sulcus [15] and the inferior temporal cortex [16] . The inferior parietal lobe might represent an additional link between ventral and dorsal visual routes [17] , and may be involved in top-down attention control by biasing information flow within both pathways [18] . By analogy, the superior temporal sulcus and inferior parietal lobe might also provide opportunities for linkage between ventral and dorsal auditory pathways. The superior temporal sulcus has even been proposed to form part of a third visual route [19] and, while the ventral and dorsal routes probably constitute the major pathways for auditory information processing, they may not be the only auditory routes [20] .
In 
